Objectives: This study examined (a) relationships between trauma-related cognitions and posttraumatic stress disorder (PTSD) symptoms from pretreatment through a long-term period after cognitivebehavioral therapy (CBT) for PTSD and (b) whether these relationships were impacted by treatment type. Method: Participants were 171 women randomized into treatment for PTSD after rape. Measures of self-reported trauma-related cognitions and interviewer-assessed PTSD symptoms (i.e., Posttraumatic Maladaptive Beliefs Scale, Trauma-Related Guilt Inventory, and Clinician-Administered PTSD Scale) were obtained at pretreatment, posttreatment, and 3-month, 9-month, and 5-10 year follow-ups. Multilevel regression analyses were used to examine relationships between trauma-related cognitions and PTSD symptoms throughout the study period and whether these relationships differed as a function of treatment type (i.e., Cognitive Processing Therapy or Prolonged Exposure). Results: Initial multilevel regression analyses that examined mean within-participant associations suggested that beliefs regarding Reliability and Trustworthiness of Others, Self-Worth and Judgment, Threat of Harm, and Guilt were related to PTSD symptoms throughout follow-up. Growth curve modeling suggested that patterns of belief change throughout follow-up were similar to those previously observed in PTSD symptoms over the same time period. Finally, multilevel mediation analyses that incorporated time further suggested that change in beliefs was related to change in symptoms throughout follow-up. With 1 minor exception, relationships between beliefs and symptoms were not moderated by treatment type. Conclusions: These data suggest that trauma-related cognitions are a potential mechanism for long-term maintenance of treatment gains after CBT for PTSD. Moreover, these cognitions may be a common, rather than specific, treatment maintenance mechanism.
Numerous theories have identified cognitions as important in the etiology and maintenance of posttraumatic stress disorder (PTSD) and posttrauma adaptation more generally (see Brewin & Holmes, 2003; Dalgleish, 2004 , for reviews). These theories complement emerging knowledge of neurobiological pathways that may contribute to the development of PTSD and inform its treatment (see Bailey, Cordell, Sobin, & Neumeister, 2013; Morrison & Ressler, 2014 for reviews; Ramage et al., 2016 , for a recent example). Over 20 years ago, McCann and colleagues (McCann & Pearlman, 1990; McCann, Sakheim, & Abrahamson, 1988) suggested that beliefs regarding safety, trust, power/control, esteem, and intimacy interact with traumatic experience to determine posttrauma reactions. More recently, Ehlers and Clark (2000) suggested that negative views of trauma and its consequences contribute to an ongoing perception of threat. This perception, in turn, contributes to the development of PTSD as well as maintenance of the disorder once it occurs.
Consistent with this focus, psychotherapeutic treatments for PTSD have tended to emphasize identification and alteration of maladaptive cognitions as an important mechanism of change. For example, cognitive processing therapy (CPT) is largely based on an information processing theory of PTSD. This theory suggests PTSD is driven by difficulty in altering preexisting schemas to appropriately accommodate trauma-related information. This difficulty manifests in maladaptive trauma-related beliefs because of interpreting information about the trauma solely within the context of existing schemas (i.e., assimilation) or changing one's beliefs in an extreme, unrealistic manner (i.e., overaccommodation). Consequently, a portion of CPT, drawing in part upon the work of McCann and colleagues (McCann & Pearlman, 1990; McCann et al., 1988) , involves identification of maladaptive beliefs in the areas of agency (causal beliefs), safety, trust, power/control, esteem, and intimacy. After teaching the connection between thoughts and emotions through Socratic dialogue and progressive worksheets, and examination of trauma-related causal beliefs, the protocol turns to the identification of these five themes. Client and therapist work together to determine whether beliefs related to causes and consequences are accurate and change those beliefs determined to be inaccurate (Resick, Monson, & Chard, 2016; Resick & Schnicke, 1993) . Similarly, Ehlers and colleagues (Ehlers, Clark, Hackmann, McManus, & Fennell, 2005) emphasize alteration of idiosyncratic trauma-related cognitions in their cognitive-behavioral approach to treating PTSD.
Even those therapies that do not emphasize direct challenge of maladaptive cognitions (e.g., prolonged exposure therapy [PE] , Foa & Rothbaum, 1998 ; eye movement desensitization and reprocessing, Shapiro, 2001 ) nonetheless acknowledge the potential importance of cognitive change in treatment outcome and include elements of cognitive processing. Emotional processing theory suggests that PTSD develops from a fear structure that includes inaccurate meanings of the trauma experience. Based on this theory, PE aims to activate trauma-related fear structures to allow development of competing structures that include more accurate trauma beliefs and are more easily accessed than fear structures with inaccurate content. To accomplish this, prolonged exposure focuses on imaginal exposure to trauma memories, emotional processing, and in vivo exposure to trauma reminders as well as situations that may challenge maladaptive beliefs about safety, coping, and the experience of emotional distress (Foa, 2011) .
Consistent with this emphasis on cognitive change as an important mechanism in treatment outcome, several studies have examined relationships between cognitions and symptoms. These studies have generally examined cognitions as predictors or as symptom correlates (Ehlers et al., 1998; Foa & Rauch, 2004; Gallagher & Resick, 2012; Iverson, King, Cunningham, & Resick, 2015; Karl, Rabe, Zollner, Maercker, & Stopa, 2009; Moser, Cahill, & Foa, 2010; Owens, Chard, & Cox, 2008; Owens, Pike, & Chard, 2001; Rauch et al., 2015; Sobel, Resick, & Rabalais, 2009; Taylor, 2003) . For example, Owens, Chard, and Cox (2008) found that pretreatment cognitions predicted change in PTSD symptoms after intensive CPT. Similarly, Foa and Rauch (2004) and Rauch et al. (2015) found that change in cognitions was related to change in PTSD symptoms after PE or PE with cognitive restructuring. Other studies have found relationships between changes in cognitions and changes in PTSD symptoms after CPT (Gallagher & Resick, 2012; Iverson et al., 2015; Sobel et al., 2009 ) and other cognitivebehavioral interventions (Karl et al., 2009) .
Two recent efforts (Kleim et al., 2013; Zalta et al., 2014; see also McLean, Su, & Foa's (2015) examination of treatment for comorbid PTSD and alcohol dependence) have built on this previous work by examining symptoms and cognitions at multiple time points throughout treatment, thus allowing direct examination of beliefs as outcome mechanisms. Kleim et al. (2013) examined relationships between trauma-related beliefs regarding self and others and PTSD symptoms. Beliefs and symptoms were assessed at each of 10 sessions of cognitive therapy based on Ehlers and Clark's model. Latent growth curve modeling revealed that beliefs prospectively predicted symptoms, while symptoms did not prospectively predict beliefs. Zalta et al. (2014) conducted similar analyses to examine relationships between trauma-related beliefs and symptoms during PE for PTSD. Measures of beliefs and symptoms were taken at 12 time points, from pre-to posttreatment. Again, beliefs were prospectively related to symptoms, while the effect of symptoms on beliefs was much less. Both these studies' findings thus support the idea that change in beliefs is a mechanism of cognitive-behavioral therapy (CBT) for PTSD.
Indeed, research to date largely support a relationship between trauma-related cognitions and PTSD after cognitive-behavioral treatments. However, these data provide little information on relationships between symptoms and cognitions over the long term. Although it is clear that PTSD symptoms and cognitions are related from pre-to posttreatment, it is less clear whether these relationships are maintained once treatment concludes. One exception is the Iverson et al. (2015) study, which examined the relationship between cognitions and PTSD symptoms on CPT longterm outcomes from the same parent study as this paper, using qualitative methods. They coded impact statements that were written at the beginning and end of treatment as well as the long-term follow-up and found that balanced thinking was associated with better outcomes over time while overgeneralized thinking was associated with worse outcomes.
As a further step toward determining whether cognitions may influence maintenance of treatment gains, we examined relationships between concurrently assessed self-reported cognitions and PTSD symptoms in a sample of women seeking treatment for PTSD. This study is distinct in that we investigated relationships between symptoms and cognitions from pretreatment through a 5-10 year long-term follow-up. Moreover, we used multilevel regression analyses to examine these relationships in several ways. First, we examined average within-participant associations between beliefs and symptoms. We then examined the nature of change in beliefs to determine whether it mirrored that of PTSD symptoms over time and further suggested that these two constructs are related. Finally, we examined whether changes in beliefs were related to changes in symptoms. We hypothesized that, consistent with the theoretical basis of cognitive-behavioral interventions, relationships between symptoms and cognitions would be apparent throughout follow-up.
The second goal of this study was to examine whether the strength of relationships between cognitions and symptoms differed depending on treatment type. We compared CPT and PE, treatments with similarly strong empirical support characterized by large effect sizes and similar attrition rates of less than 30% (Cusack et al., 2016; Resick, Nishith, Weaver, Astin, & Feuer, 2002; Vickerman & Margolin, 2009 ). In theory, treatments such as CPT that emphasize alteration of maladaptive cognitions would be expected to demonstrate stronger relationships between cognitions and treatment outcome compared to treatments such as PE that do not emphasize alteration of cognitions. However, data on this issue is mixed. Foa and Rauch (2004) examined whether PE and PE combined with cognitive restructuring differentially affected trauma-related cognitions at posttreatment and up to 1-year after treatment. Treatment type did not differentially affect cognitions. However, the sample sizes were too small to detect anything but large effects. Moser and colleagues (Moser, Cahill, & Foa, 2010) reanalyzed the Foa and Rauch data differently with unexpected outcomes. First, they found no relationships between pretreatment This document is copyrighted by the American Psychological Association or one of its allied publishers.
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cognitions and posttreatment symptoms among those receiving PE, perhaps suggesting that PE alone may be useful in addressing trauma-related cognitions. Second, they found higher levels of pretreatment trauma-related cognitions were related to higher levels of posttreatment symptoms among those receiving cognitive restructuring in addition to PE. It is possible that combining the two in the same session length diluted the dosage of either one. It is also possible that doing a different type of cognitive therapy might have been more effective. Considering both theory and the limited data on this issue, we tentatively hypothesized that cognitions would be more strongly related to long-term treatment outcome among participants who were assigned to receive CPT compared with participants who were assigned to receive PE. To test this hypothesis, we examined treatment type as a moderator in our multilevel regression analyses.
Method Participants
Participants were 171 women randomized to treatment for PTSD who had at least one completed rape as an index event. As part of a treatment outcome study, women were randomly assigned to receive CPT, PE, or a minimal attention wait-list condition. Those who completed the wait list were invited to participate in treatment. They had previously been randomized to follow wait list with either CPT or PE. Data were included from all women who qualified for the study, regardless of treatment participation level. Stated another way, these data were derived from an Intent-toTreat (ITT) sample. Demographic information as well as a description of inclusion and exclusion criteria and information on attrition can be found in Resick, Nishith, Weaver, Astin, and Feuer (2002) and Resick, Williams, Suvak, Monson, and Gradus (2012) .
Procedure
The study procedure was approved by the Institutional Review Board (IRB) of the University of Missouri-St. Louis; the data set is now managed by the IRB of VA Boston Health care System. As part of the previously noted treatment outcome study, written informed consent was obtained from each participant. Women then completed batteries of interview and self-report measures. Various combinations of measures were completed at pretreatment, posttreatment, and 3-month, 9-month, and 5-10 year follow-ups, as well as during treatment. Greater detail regarding the design of the larger study can be found in Resick et al. (2002) . Of relevance to the current study are the measures described below.
Measures
Clinician-Administered PTSD Scale (CAPS; Blake et al., 1995). The CAPS was used at pretreatment, posttreatment, and 3-month, 9-month, and long-term follow-ups to assess severity of PTSD according to the Diagnostic and Statistical Manual of Mental Disorders-Fourth Edition (DSM-IV; American Psychiatric Association, 1994). It is an interview designed to assess the frequency and intensity of PTSD symptoms and associated features. Each PTSD symptom is rated 0 -4 for frequency and 0 -4 for intensity. To assess PTSD severity, we summed the frequency and intensity scores for each PTSD symptom (Weathers, Keane, & Davidson, 2001) . The CAPS has demonstrated reliability and validity with civilian trauma populations, including interrater reliability of symptom ratings and convergent validity with several self-report measures of posttraumatic stress symptoms (Weathers et al., 2001) . In the present study, the CAPS was administered by trained clinical interviewers with masters or doctoral degrees in clinical psychology.
Posttraumatic Maladaptive Beliefs Scale (PMBS; Vogt, Shipherd, & Resick, 2012). The PMBS (originally the Personal Beliefs and Reactions Scale) was used at all major time points to assess trauma-relevant cognitions that may be related to levels of PTSD symptoms. It is a 15-item self-report measure designed to assess trauma-relevant maladaptive beliefs. The PMBS is conceptualized in part as an alternative to existing measures of traumarelated cognitions with brevity that makes it useful to both researchers and clinicians. It assesses three belief domains, termed Threat of Harm (PMBS-TH), Self-Worth and Judgment (PMBS-SWJ), and Reliability and Trustworthiness of Others (PMBS-RTO). Items are rated on a 7-point Likert-type scale ranging from "not at all true for you" to "completely true for you"; higher scores indicate higher levels of maladaptive cognitions. The overall scale and its subscales have adequate internal consistency reliability, ranging from ␣ ϭ .71 to ␣ ϭ .82, as well as validity, demonstrated in part by expected correlations with other measures of cognitions (Vogt et al., 2012) . The PMBS was developed using items from the longer Personal Beliefs and Reactions Scale (Mechanic & Resick, 1999) , and participants in the current study completed the longer scale. However, we chose to examine the PMBS primarily because of its stronger psychometric properties.
Trauma-Related Guilt Inventory (TRGI; Kubany, Haynes, Abueg, Manke, Brennan, & Stahura, 1996). The Guilt Cognitions scale of the TRGI (TRGI-GC) was used at all major time points to assess trauma-relevant cognitions that may be related to levels of PTSD symptoms. This scale consists of 22 items designed to assess the cognitive aspect of guilt. Items are rated on a 5-point Likert-type scale ranging from "not at all true" to "extremely true"; higher scores indicate higher levels of maladaptive cognitions. The TRGI-GC has good internal consistency reliability of .86 in a sample of female interpersonal violence survivors. Validity is demonstrated in part by expected correlations with measures of trauma-related distress and other guilt measures (Kubany et al., 1996) .
Data Analysis
A series of multilevel regression analyses were conducted to examine the relationship between PTSD and posttraumatic maladaptive beliefs, focusing on treatment follow up (Singer & Willett, 2003; Suvak et al., 2009 ). Multilevel regression analysis was developed to analyze nested, or hierarchical, data structures (e.g., Raudenbush & Bryk, 2002) . For longitudinal designs, multiple assessments are nested within individuals. The repeated-measures, or within-participants, component of multilevel models is often referred to as the Level 1 component of the analyses, while the component of the model referring to differences across participants is often referred to as the Level 2 component. The Level 1 variables of the current study are the repeated measures of PTSD and maladaptive beliefs, while the Level 2 predictor variable This document is copyrighted by the American Psychological Association or one of its allied publishers.
investigated was treatment condition. The primary purpose of multilevel models when applied to longitudinal data is to simultaneously examine Level 1 (i.e., within-participants) associations and how these associations are distributed across Level 2 units (i.e., treatment conditions). The software program Hierarchical Linear and Non-Linear Modeling (HLM6; Raudenbush, Bryk, & Congdon, 2005) with full maximum likelihood estimation was used to conduct the primary analyses. For estimates of withinsubject effect sizes, we report a measure examining the strength of association between variables: the partial correlation coefficient (pr). Kirk (1996) suggested .10, .24, and .37 for small, medium, and large effect sizes, respectively. For estimates of betweengroups effect sizes, we report Cohen's d and use descriptors of effect size offered by Cohen (1988) : d ϭ 0.25 for small, .50 for medium, and .80 for large. As described below, we used multilevel mediation to examine the association between change in cognition and change in PTSD symptoms, and we used percent mediation as an index of effect size for these analyses. Percent mediation indicates how much of the total effect of a relationship is accounted for by the indirect path through the proposed mediator. Multilevel regression uses full information maximum likelihood estimation procedures, which makes use of all available data (i.e., includes participants who have partially complete data) and allows for ITT analysis. This strategy for handling missing data offers an unbiased method for enhancing inferential power and is considered "State of the Art" for handling missing data because of loss to follow-up (Schafer & Graham, 2002) . Using this analytic approach, several aspects of the relationship between PTSD and maladaptive beliefs across time were examined. First, the average within-participants (i.e., Level 1) associations between PTSD and maladaptive beliefs were estimated. Second, multilevel growth curve modeling was used to depict the nature of change in the four types of beliefs assessed by the subscales of the PMBS and the TRGI-GC and whether change in beliefs varied as a function of treatment condition. Finally, multilevel mediation analyses were conducted to investigate the degree to which changes in beliefs were related to changes in PTSD symptoms. However, we want to be clear from the outset that we are using multilevel mediation only to estimate the degree to which changes in beliefs are related to changes in PTSD symptoms. In the current investigation, we are not evaluating temporal precedence (i.e., do changes in beliefs lead to changes in PTSD, or vice versa?). Doing so would require additional assessments of both beliefs and PTSD during the active treatment period. To help facilitate interpretation of the results, additional details of each analysis will be provided before reporting results. 
Results

Descriptives
Associations Between PTSD Symptoms and Beliefs
The first multilevel regression analyses examined withinparticipants' association between PTSD and maladaptive beliefs by including each of the maladaptive beliefs (separately) as Level 1, time varying predictors. The average within-participants' association (across the entire sample) between each belief type and total CAPS severity score was statistically significant, PMBS-TH (b ϭ 2.87, t ϭ 18.31, p Ͻ .001, pr ϭ .82), PMBS-SWJ (b ϭ 3.49, t ϭ 21.29, p Ͻ .001, pr ϭ .86), PMBS-RTO (b ϭ 2.82, t ϭ 15.84, p Ͻ .001, pr ϭ .78), and TRGI-GC (b ϭ 21.87, t ϭ 18.53, p Ͻ .001, pr ϭ .82). Therefore, levels of maladaptive beliefs were highly associated with PTSD symptom severity across assessment occasions.
Next, treatment condition was entered as a Level 2 (betweenparticipants) predictor to examine whether these withinparticipants' associations varied significantly as a function of treatment condition. The association between PMBS-TH and CAPS severity score was stronger for participants in the PE treatment condition (b ϭ 3.22, t ϭ 13.98, p Ͻ .001, pr ϭ .74) compared with participants in the CPT treatment condition (b ϭ 2.60, t ϭ 12.57, p Ͻ .001, pr ϭ .71) with this difference reaching statistical significance (b diff ϭ .62, t ϭ 2.01, p Ͻ .05) and indicating a small effect (d ϭ .32). The associations between PMBS-RTO and CAPS severity, PMBS-SWJ and CAPS severity, and TRGI-GC and CAPS severity did not significantly vary as a function of treatment group, b diff ϭ .17, t ϭ .48, ns, d ϭ .07, b diff ϭ .12, t ϭ .37, ns, d ϭ .06, and b diff ϭ 2.92, t ϭ 1.22, ns, d ϭ .19, respectively. Overall, with one modest exception, withinparticipants' associations did not vary as a function of treatment condition.
Nature of Change in Beliefs Over Time
The within-participants' associations reported above suggest that levels of maladaptive beliefs are highly associated with PTSD symptom severity across the assessment occasions. However, the models reported above did not include time. Therefore, they do not provide information about the relationship between change in maladaptive beliefs and change in PTSD symptom severity. The analyses reported below were conducted to examine how change in maladaptive beliefs is related to change in PTSD symptom severity. First, to examine the nature of change in maladaptive beliefs, separate growth curve models were conducted to evaluate change over time in each of the three maladaptive belief types. Because we expected substantial decreases in maladaptive beliefs during the course of treatment with smaller decreases over the follow-up periods, we modeled change by computing the natural log of the number of days since baseline assessment (lnDays) and including this variable as a Level 1 predictor (see Chapter 6 of Singer & Willett, 2003) . The regression coefficients for lnDays as a predictor of each of the PMBS subscales (i.e., representing change in time in each of the subscales) and the TRGI-GC were as follows: PMBS-TH (b ϭ Ϫ1.05, t ϭ Ϫ11.10, p Ͻ .001, pr ϭ .66), PMBS-SWJ (b ϭ Ϫ.88, t ϭ Ϫ11.86, p Ͻ .001, pr ϭ .68), PMBS-RTO (b ϭ Ϫ.81, t ϭ Ϫ10.93, p Ͻ .001, pr ϭ .65), TRGI-GC (b ϭ Ϫ.13, t ϭ Ϫ12.46, p Ͻ .001, pr ϭ .70). As depicted in Figure  1 , located in the supplemental material, each of the maladaptive belief types assessed by the PMBS showed decelerating decreases (i.e., nonlinear decreases) from pretreatment to the LTFU assessments. The TRGI exhibited a similar pattern of change. However, because the TRGI is on a different scale than the PMBS, the This document is copyrighted by the American Psychological Association or one of its allied publishers.
trajectory for TRGI-GC was omitted from supplemental material 
Associations Between Change in PTSD Symptoms and Change in Beliefs
While maladaptive beliefs exhibited mean-level change similar to that reported for PTSD symptoms (Resick, Williams, Suvak, Monson, & Gradus, 2012) , this does not necessarily indicate that change in beliefs is associated with change in PTSD (Suvak et al., 2009) . In other words, estimates of mean-level change (i.e., fixed effects) provide no information regarding whether individuals who exhibit large decreases in maladaptive beliefs are the same individuals who show large decreases in PTSD. To examine how changes in maladaptive beliefs were correlated with changes in PTSD symptoms, we used multilevel mediation analyses to examine the relationship between change in maladaptive beliefs and change in PTSD symptoms (Bauer, Preacher, & Gil, 2006; Kenny, Korchmaros, & Bolger, 2003) . This approach is increasingly being applied to data from randomized control trials to identify mechanisms of change and to test whether the proposed mediation model differs across active treatment and control conditions (e.g., Hofmann et al., 2007; Smits, Rosenfield, McDonald, & Telch, 2006) . This analytic strategy examines the trajectory of an outcome variable (PTSD as assessed by the CAPS) with and without the proposed mediator (beliefs as assessed by the PMBS subscales and the TRGI-GC) included as a time-varying covariate (see Figure 2 , in the supplemental material, for a schematic of this analytic approach). Associations between changes in beliefs and changes in PTSD are indicated by (a) a substantial reduction in the regression coefficient indicating the degree to which PTSD changes over time when a belief type is added as a time varying covariate (that can be evaluated by comparing paths c and c' of supplemental material Figure 2 ) and (b) a significant indirect effect from time to PTSD through a belief type. Table 2 , in the supplemental material, summarizes the results of the mediation analyses. For the overall analyses (i.e., combined across treatment conditions), the indirect path from time through beliefs to PTSD was significant for each of the PMBS subscales with percent mediation estimates ranging from 22.6% for beliefs related to reliability and trust in others to 39.6% for beliefs related to self-worth and personal judgment (.48 to .63 in correlation, or r, metric). The indirect path from time through TRGI-GC to PTSD was also significant with a percent mediation of 40.2% (or .63 on a r metric).
For the final set of analyses, we included treatment condition in the Level 2 component of the multilevel-mediation models to evaluate the possibility that the mediation analysis varied as a function of treatment condition. The regression intercepts of these Level 2 equations produce estimates of each of the mediation paths for the dummy coded reference group (i.e., treatment group coded as 0), while the regression coefficients for the variable produce estimates of the differences in each path between the two treatment conditions. By switching the coding of the variable, the paths for both groups can be estimated. Supplemental material Table 2 depicts the mediation estimates for each group separately. The results indicated that mediation models were largely consistent across the two treatment conditions. None of the regression paths significantly differed across the groups (all ps Ͼ .10) and the 95% confidence intervals for the indirect paths for the CPT and PE conditions overlapped, indicating that the mediation models, and hence the relationship between changes in beliefs and changes in PTSD symptoms, did not vary as a function of treatment conditions.
Discussion
The first goal of this study was to make a preliminary step toward determining whether cognitions may influence long-term maintenance of treatment gains after CBT for PTSD. To do so, we conducted multiple analyses to examine associations between trauma-related beliefs and PTSD symptoms from pretreatment through a 5-10-year follow-up period. Consistent with our hypothesis, beliefs and symptoms were related from pretreatment through follow-up. In our first analysis of these issues, we examined average within-participant associations across time, from pretreatment to posttreatment and long-term follow-up. Associations were quite strong, ranging from pr ϭ .78 for symptom relationships with beliefs regarding the reliability and trustworthiness of others to pr ϭ .86 for relationships with beliefs regarding self-worth and personal judgment.
We then examined the nature of change in beliefs over this time period and relationships between changes in symptoms and changes in beliefs. Our analyses examining the nature of change in beliefs indicated large, decelerating decreases in belief type, with change over time similar in magnitude across belief types. This pattern of change was very similar to change observed in PTSD symptom severity reported by Resick et al. (2012) . Specifically, Resick et al. found substantial decreases during the course of treatment that significantly diminished (i.e., flattened out) across the follow-up periods. Nonetheless, the finding of similar meanlevel change in beliefs and PTSD symptoms does not necessarily indicate that change in beliefs is associated with change in PTSD (Suvak et al., 2009 ). Thus, we examined relationships between change in PTSD symptoms and change in beliefs. Consistent with our hypothesis and other within-participant analyses, change in beliefs was strongly associated with change in PTSD symptoms, with percent mediation estimates ranging from 22.6 for beliefs regarding reliability and trustworthiness to 40.2 for beliefs regarding guilt.
As noted by Kazdin (2007) , several conditions must be met to identify a mechanism of change due to psychotherapy. Among these requirements are plausibility of the hypothesized mechanism and a strong empirical relationship between the proposed mechanism and psychotherapy change. As described earlier, there is ample theoretical support for change in trauma-related beliefs as a mechanism of change in CBT for PTSD. By demonstrating strong relationships between these beliefs and PTSD symptoms over the This document is copyrighted by the American Psychological Association or one of its allied publishers.
long term, our data further support change in trauma-related beliefs as a potential mechanism through which treatment gains may be maintained. Kazdin also suggests that the nature of the relationship between a proposed mechanism and symptom change can support the influence of a particular mechanism. He identifies linear relationships as particularly supportive. While beliefs did not change linearly over the long term, the pattern of belief change mirrored that of PTSD symptom change over the long term. This pattern may also be suggestive of belief change as a mechanism through which treatment gains can be maintained. These findings reinforce a central concept in cognitive theories of PTSD: that maladaptive cognitions maintain PTSD symptoms. Moreover, the findings extend recent empirical work examining relationships between cognitions and symptoms during active treatment to a long-term follow-up period. This extension has potential treatment implications. Specifically, booster sessions focused on cognitive change may help those individuals who retain a PTSD diagnosis or demonstrate subsyndromal symptoms after an initial course of psychotherapy. Such booster sessions could be administered after both psychotherapies with strong empirical support such as PE and CPT as well as emerging approaches such as meditation.
The second goal of this study was to examine whether the strength of relationships between PTSD symptoms and beliefs differed by treatment type. We compared CPT and PE, treatments with similarly strong empirical support and similar attrition rates. Inconsistent with our hypothesis, relationship strength did not differ by treatment type. The only exception to this was found in our initial examination of within-participant links between beliefs and symptoms. Specifically, beliefs regarding threat of harm and PTSD symptoms were more strongly associated among those randomized to receive PE compared with those randomized to receive CPT. The size of this effect was small. Overall, these data add to the very limited literature comparing the relationship of cognitions and treatment outcome after specific types of CBT for PTSD. Moreover, these findings are unique in that the impact of treatment type was examined over far more than 1 year of followup.
There are several directions for future research suggested by our data. First, further studies could examine trauma-related beliefs as a potential mechanism through which treatment gains are maintained. These studies could be designed to satisfy criteria not addressed by this study that Kazdin (2007) suggests can determine mechanism status. These include temporal precedence of the potential mechanism and experimental manipulation of the mechanism. Studies examining multiple potential mediators simultaneously would also be useful (Kazdin, 2007) . Such studies could include examination of multiple types of trauma-related cognitions. We focused on cognitions that generally represent overaccommodation and overgeneralized beliefs about self and others. Further examination of beliefs such as guilt that represent assimilation of the trauma into existing schemas or examination of causal attributions regarding the trauma may also be informative. Finally, future studies could continue attending to the similarities and differences in potential mechanisms between treatment types, both during and after treatment. By identifying common and unique mechanisms, mental health professionals may be better able to effectively deliver interventions matched to client characteristics, including booster interventions after treatment.
The findings of this study must be considered in light of some limitations. First, this study examined a single population: women who had experienced at least one rape, with 85% experiencing other traumas. Thus, findings may not generalize to men or to those who experience PTSD after other specific types of trauma. In addition, we examined only a single type of potential mechanism. As just noted, studies examining multiple potential mechanisms, including additional types of cognitions as well as, for example, nonspecific factors such as therapeutic alliance may be informative. Also, including more assessments during treatment would allow us to utilize more powerful lagged-based analytic models, such as lagged multilevel regression analyses or bivariate latent change analyses (King, King, McArdle, Shalev, & DoronLaMarca, 2009 ), needed to investigate temporal precedence. Finally, we examined trauma-related cognitions in two types of CBT for PTSD. It may also be useful to examine relationships between cognitions and symptoms in other efficacious PTSD interventions.
In summary, we found strong relationships between traumarelated beliefs and PTSD symptoms examined up to 10 years after CBT for PTSD. These relationships were largely not impacted by the type of CBT delivered. Our findings represent an initial step toward identifying mechanisms that maintain long-term treatment gains. Moreover, they suggest that this potential mechanism may be nonspecific in CBT for PTSD.
